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57 ABSTRACT 
The cutoff device is provided for crane systems, espe 
cially a dredger to which a grab 1 is attached. Grab 1 
has a cable 5 connected to it, which is guided over 
pulleys 4, 7 and kept under tension with the help of a 
weight 9. One of the two pulleys 4 is provided with an 
initiator 12 that has segments mounted on its periphery, 
so pulses are generated by the rotation of pulley 4 past 
the initiator and the drive mechanism is switched off 
when the pulses fail to occur. 

5 Claims, 2 Drawing Sheets 
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CUTOFF DEVICE FOR CRANE SYSTEMS 

This is a continuation of co-pending application Ser. 
No. 916,170 filed on Oct. 7, 1986. 
This invention concerns a cutoff device for crane 

systems with a hoisting gear that has a holding winch 
for a grab or dredge implement suspended on cables. 
The point when a rope- or motor-driven grab sets 

down on the ocean bottom is not visually perceptible, so 
appropriate cutoff devices are installed which automati 
cally interrupt the downward movement when the grab 
reaches the ocean bottom and results in slack cable, and 
the winch is cut off. To solve this problem, a wide 
variety of measurement systems are known using Ko 
bold motors to report the cutoff by measuring the motor 
current. So-called tappet switches are also known 
whereby the gear load is measured. In addition, signals 
are also sent by means of wire strain gages that measure 
the cable tension. Devices have also been provided on 
the cable drum to detect when the grab hits bottom by 
means of weighing mechanisms. 
These known systems have the disadvantage that 

they operate relatively inaccurately and no slackline 
signals are relayed at all under especially serious condi 
tions, e.g., when the grab falls over on the ocean bot 
tom. In addition, the known systems are very complex 
mechanically and are subject to extreme wear. Further 
more, frequent maintenance work is necessary, entailing 
the risk of accidents. 
This invention is based on the problem of developing 

such a cutoff device in such a way that it will permit 
problem-free cutoff of the hoisting gear regardless of 
weight with a simple design under the rough operating 
conditions customary with crane systems, especially 
with dredgers. 
This problem is solved according to this invention by 

the fact that a rope or cable is attached to the grab and 
is guided over pulleys and kept under tension, an initia 
tor is attached to one of the pulleys to generate pulses 
and to stop the drive mechanism when there is no pulse. 

It is advantageous that a weight with a roller is hung 
on the rope or cable. 
An advantageous version consists of the fact that a 

noncontacting initiator is provided which can be set in 
vibration by a built-in resonant circuit, and iron seg 
ments that dampen the vibrations and thus produce 
pulses are provided on the pulley. 

In addition, it is also advantageous for a magnetic 
switch to be provided on the pulley, where the switch 
consists of magnetic poles which have a microswitch 
with a trigger magnet. 

It is advantageous that a generator is provided on the 
pulley, and a voltage interruption can be used as the 
cutoff pulse. 

In addition, it is also proposed that the pulses which 
are generated by the initiator and are proportional to 
the path of the grab are transmitted to a recorder. 
This invention offers the advantage that the point 

when the grab sets down on the ocean bottom can be 
detected with extremely simple equipment, so the de 
vice can also be used with programmable control sys 
tems whereby all dredging functions are controlled 
automatically. It is necessary here to use a 100% slac 
kline recognition device in order to assure a safe and 
fully automatic dredging operation. The cutoff device 
may also be used to advantage with a wide variety of 
types of cranes for occupational and safety reasons. 
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2 
This invention will now be explained in greater detail 

in the following description with reference to a practi 
cal example illustrated in the drawings. 

FIG. 1 shows a first practical example for such a 
cutoff device on a rope-driven grab. 
FIG. 2 shows such a device on a motor-driven hy 

draulic grab. 
FIG. 3 shows a side view of the pulley used for the 

cutoff device. 
FIG. 4 shows a front view of the roller in detail. 
FIG. 5 shows one version of an electronic circuit for 

processing the pulses supplied by the cutoff device. 
FIG. 1 shows the arrangement of a rope-driven grab 

1 on a crane trolley 6 where the crane trolley 6 is 
mounted on superstructures of a dredger in a known 
manner. The crane trolley 6 has a locking winch 2 and 
a holding winch 3, Grab 1 may also be mounted on a 
level luffing jib. 
Grab 1 has a cable 5 attached to it and guided over a 

pulley 4 that can move with the grab 1 and another 
pulley 7 which is mounted stationary on a carrier 8, and 
a weight 9 is suspended with a roller 10 on cable 5, and 
end 11 of cable 5 is attached to the carrier8. One of the 
two pulleys (pulley 4 in the example shown here) is 
provided with an initiator 12 which generates output 
pulses with the movement of grab 1 and thus with the 
rotation of roller 4, and these pulses are measured ac 
cordingly and processed. The downward movement of 
the cable is interrupted when grab 1 sets down on the 
ocean bottom. This stoppage is measured by initiator 12. 
With a motor-driven hydraulic grab 1 according to 

FIG. 2, cable 5' is used for the cutoff device, and cable 
5'' is guided over pulley 4 with initiator 12 to grab 1 and 
over the other pulley 7 over weight 9 with roller 10 to 
carrier 8. 
FIGS. 3 and 4 show a first practical example for the 

design of initiator 12, where segments 13 which trigger 
the pulses that are used are arranged uniformly around 
the periphery of pulley 4. In the noncontacting initiator 
shown here, it is a switch which is set in vibration by 
built-in resonant circuit. The resonance is attenuated by 
the movement of segments 13 made of iron and inter 
preted as pulses. The individual pulses are generated 
according to the rotation of pulley 4 and are analyzed 
with the help of a pulse monitor in an electronic array 
(FIG. 5). When the pulses do not arrive at uniform 
intervals or if they are not relayed continuously or at 
all, hoisting gear 3 is turned off. This assures that ab 
sence of a segment 13, a defect in the switch or an inter 
rupted cable will be reported immediately as a stoppage 
and thus the hoisting gear 3 can no longer be moved in 
the downward direction. This yields an additional 
safety measure which can protect the crane system from 
major damage. 
This type of cutoff can also be used to perform an 

accurate measurement of depth. The pulses of the initia 
tor may be visualized on a display, for example, or 
recorded continuously by a conventional recorder. This 
continuous monitoring also serves the purpose of in 
creasing safety in fully automatic dredging, i.e., chim 
ney dredging can be detected promptly or different 
slope conditions which normally entail a risk of encum 
brance or spillage can be detected. 

Instead of the principle illustrated in FIGS. 3 and 4, a 
magnetic switch may also be provided as initiator 12, 
and in this case, segments 13 are made of magnetized 
iron, which attracts or releases a microswitch that is 
equipped with a magnet of the opposite pole as it passes 
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by. In addition, it is also possible to flange mount a 
generator on roller 4 to generate a voltage with the 
rotation of the roller. By stopping the wheel, the gener 
ation of voltage is interrupted, and this can be used for 
the cutoff, 
FIG. 5 shows a possible logic circuit for analysis of 

the pulses. If the pulse and pause time is exceeded, this 
is recognized as soon as the grab 1 has come in contact 
with the ground and pulley 4 has come to a standstill. 
We claim: 
1. In an underwater dredging operation in which a 

garb bucket is raised and lowered by a hoist system 
including a lift cable attached to the grab bucket and a 
driven hoist gear for the cable, a method of turning off 
the hoist gear when the bucket reaches bottom, com 
prising the steps of: 

connecting an additional cable to the bucket and 
guiding the additional cable over two pulleys; 

suspending a weight on said additional cable to main 
tain tension on the additional cable whereby the 
additional cable turns the two pulleys as long as the 
bucket is descending; 

providing means for monitoring continuous rotation 
of one of said two pulleys during a descent of the 
grab bucket, as long as said one pulley continues to 
be rotated by said additional cable under tension; 
and turning off the hoist gear when monitoring that 
said one pulley is no longer rotating as a result of 
the event of the bucket hitting bottom, in which 
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4. 
event said additional cable goes slack and no longer 
turns said one pulley. 

2. Method according to claim 1 including the steps of 
attaching the additional cable at one end thereof to the 
grab bucket, securing the opposite end of the additional 
cable to a stationary member, and suspending said 
weight intermediate said opposite end of the additional 
cable and one of said pulleys. 

3. Method according to claim 1 wherein said means 
for monitoring is a pulse generator on said one pulley to 
generate pulses due to rotation of said one pulley, moni 
toring continuous generation of pulses during rotation 
of said one pulley, and monitoring cessation of said 
pulses indicative of said event. 

4. Method according to claim 2 wherein said means 
for monitoring is a pulse generator on said one pulley to . 
generate pulses due to rotation of said one pulley, moni 
toring continuous generation of pulses during rotation 
of said one pulley, and monitoring cessation of said 
pulses indicative of said event. 

5. Method according to claim 1 wherein said means 
for monitoring is a voltage generator on said one pulley 
to generate a voltage as said one pulley rotates, moni 
toring continuity of voltage during unhampered descent 
of the bucket and continued rotation of said one pulley, 
and monitoring voltage interruption indicative of said 
event. 
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